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Introduction: Falls are a leading cause of injury for older adults. Stepping On is 
one of many fall prevention programs in which individuals who have a fear of falling 
can participate. Stepping On is a 7 week multifactorial fall prevention program for 
community-dwelling adults age 65 and older. The program implements an exercise 
program and addresses education on mobility safety in the community and home. 
The program addresses how different fall risk factors impact function including diet, 
medication, vision, balance, and strength. 
Purpose: The purpose of this study is to measure pre- and post-program fall risk 
with the Four Stage Balance Test (FSBT) and examine whether static balance 
improves Week 1 to Week 7. The study will assess whether identified fall risk by 
the CDC Fall Risk Checklist and past medical history correlates with fall risk 
identified by the FSBT. The study will also assess whether self-perceived balance, 
confidence, and physical activity level improve after the completion of Stepping On. 
Methods: There were 3 participants in this study (2 female and 1 male) with a 
mean age of 87 years that were enrolled in the Stepping On program. Two 
participants completed the program. The FSBT was used to assess fall risk based on 
standing balance performance Week 1 and Week 7. The CDC Fall Risk Checklist and 
Week 1 Stepping On Baseline Questionnaire were used to identify fall risk based on 
past medical history and to identify self-perceived balance, confidence, and physical 
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activity level. Other surveys and assessments used in conjunction to this study were 
the 30-second Sit to Stand (30secSTS), Timed Up and Go (TUG), Activities-specific 
Balance Confidence (ABC), and the Stepping On Exit Survey. 
Results: From Week 1 to Week 7, Subject 1 increased tandem stance time by 22% 
and single leg stance time by 40%. Subject 2 had a 45% decrease in tandem stance 
time and 100% decrease in single leg stance time. Fall risk was identified for 
Subject 1 with single leg stance Week 1 and Week 7 and for Subject 2 with Week 1 
and Week 7 single leg stance and Week 7 tandem stance. Fall risk identified by the 
CDC Fall Risk Checklist and past medical history inconsistently correlated with fall 
risk identified by tandem stance but consistently correlated with single leg stance 
when using age and gender normative data. Self-perceived balance improved in 
Subject 1, confidence remained the same in both Subjects, and physical activity level 
improved in both Subjects. 
Conclusion: After the first 7 weeks, an increase in static balance measured by the 
FSBT occurred in 1 of the 2 participants. A longer duration between pre- and post-
assessments may show greater improvement in balance. The FSBT as a whole does 
not consistently identify fall risk based on the CDC Fall Risk Checklist and past 
medical history. The clinical significance of this study suggests that the FSBT may 
not be the best to use in identifying fall risk with, the current test procedure and 
normative data. The small sample size (n=2), older participant age (mean age = 87 
years), and participant past medical history may have influenced the results of this 






Falls among adults, 65 and older, are the greatest source of injury and are the 
main reason elderly individuals lose their independence. l •2 Falls account for many 
social and economic problems within this population.3 One-third of community-
dwelling adults over the age of 65 will experience a fall, and 10% of them will cause 
major injury.4 Major injuries cause 2.5 million individuals of this population to seek 
a hospital emergency department and 700,000 individuals to be hospitalized every 
year,l·2 Injuries accumulated from falls include, but are not limited to, bruises, soft 
tissue injuries, fractures, and head trauma. l ,2,4 Falls cause 95% of all hip fractures.2 
Other consequences of falls include the fear of falling, decreased individual 
confidence, feelings of helplessness, decreased mobility and activity, increased risk 
for subsequent falls, depression, and institutionalization.2-3 Falls are also very costly 
with a direct medical cost adjusted for inflation of 34 billion dollars a year, in which, 
two thirds ofthis value is in hospital costS.2 
It is a popular belief that falls are just a result of aging because there are 
reports that the elderly fall more often than young individuals,S This belief is false, 
as aging does not directly cause falls. Research shows that there are many risk 
factors that can predispose an individual to falling; many of which are modifiable 
through intervention. These risk factors include lower body muscle weakness, gait 
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and balance difficulties, certain medications, polypharmacy, vitamin D deficiency, 
postural hypotension, vision problems, foot pain or poor footwear, and home and 
community hazards.2.4 Falls more often result from an accumulation of multiple risk 
factors.4 A combination of the above risk factors increases an individual's risk of 
falling with a greater risk as the amount of risk factors increase.2 
Due to the many consequences of falls, reducing the risk and rate of falls in 
the elderly population is extremely important for the individual, community, and 
economy. Intervention and prevention of falls can be tackled through single or 
multifactorial intervention strategies.4 The Center for Disease Control (CDC) 
recommends individuals to minimize their risk of falling by talking to their doctor 
about their potential risk and risk factors for falling, doing strength and balance 
activities, having their eyes checked, and making their home safer.2 Physical 
therapy plays an important role in the above recommendations. Physical therapists 
can reduce fall risk in individuals by implementing interventions such as gait 
training, progressive strength and balance exercises, and home evaluation for 
environmental hazards.4•5 Physical therapy intervention combined with care from 
other health disciplines with skills in geriatric medicine including physicians, 
optometrists, and pharmacists can synergistically reduce the risk of falls in the 
elderly.3 Multifactorial fall prevention programs aim to do just that and have been 
proven to be effective.3.4·5 
There are many fall prevention programs implemented into the community 
such as Stepping On, Otago Exercise Program, and STEAD! (Stopping Elderly 
Accidents, Deaths, & Injuries). Specifically, Stepping On is a multifactorial small 
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group-oriented program that aims to reduce falls and improve confidence in 
ambulatory community-dwelling older adults.s Inclusion criteria for an individual 
to participate in Stepping On includes a fall in the past year or fear of falling, walks 
independently (may use a cane indoors or out, or a walker for outdoor use only), 
cognitively intact, and lives independently.6 Stepping On was adapted for use in the 
United States by the Wisconsin Institute for Healthy Aging (WIHA) from its original 
development in Australia.s Training for Stepping On leaders, the implementation 
manual, and the evaluation plan are all provided by the WIHA. 
Fall prevention will only be achieved when participants change their 
behaviors? The stages of change model validates through a variety of behaviors 
that the stages are precontemplation, contemplation, preparation, action, and 
maintenance. Stepping On addressed change in participants' behavior with 
recognition of the stages in order to prevent falls with the idea of cognitive-
behavioral learning through adult education and social learning principles.3,s The 
program is designated to be once a week for 7 weeks consecutively; each session is 
the length of 2 hours with a class size of about 10 to 14 participants.s Each session 
is conducted by a program leader with different "guest specialists" invited 
throughout the course such as physical therapists, pharmacists, nutritionists, and 
optometrists. The leader and "guest specialists" address different fall risk factors 
each week including education and instruction for environmental and behavioral 
home and community safety, diet and medication, the importance of vision and 
medication reviews, and strength and balance exercises.3,s The physical therapists 
teach the participants fall prevention exercises and provides education for safe 
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mobility within the home and community. The exercises implemented by the 
physical therapist are based off the Otago Exercise Program and include sit-to-stand, 
sideways walking, tandem standing, and tandem walking for balance and standing 
hip abduction, seated long arc quads, standing heel raises, and standing toe raises 
for strength.6•s See Appendix A for exercise descriptions. 
Reduced fall risk can be assessed through pre- and post-program participant 
surveys and questionnaires and by tests and measures conducted by physical 
therapists. The CDC created a tool kit called STEAD! for fall prevention and 
education.9 The tool kit is based on a simple algorithm and provides health care 
professionals who treat older adults at risk for falling with basic information about 
falls, case studies, conversational starters, educational handouts designated for 
patients and their friends and family, and standardized balance and gait 
assessments. Through the STEAD! tool kit, the CDC recommends the use of the Four 
Stage Balance Test (FSBT), 30-second Sit to Stand (30secSTS), the Timed Up and Go 
(TUG), and the Fall Risk Checklist for a comprehensive fall risk assessment. 
Research has shown that Stepping On in the past has decreased fall risk in 
participants. Clemson et aJ3 conducted a randomized trial to test whether Stepping 
On is effective in reducing falls in at-risk people living at home. The study recruited 
310 participants that were community-dwelling men and women over the age of 70. 
The control group had a mean age of78.47 (SO ± 5.66) and the intervention group 
had a mean age of 78.31 (SO ± 5.26). The study resulted in a significant reduction 
rate of 31 % (P=.025) in fall risk of individuals who were in the intervention group 
whom participated in Stepping On. 
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Ory et als measured the changes in participants' functional and self-reported 
health status after completing Stepping On with their study in 2015. The study 
finished with 266 participants that completed pre- and post-program self reported 
health and functional survey data and 254 participants that completed pre- and 
post-program functional assessment using the TUG. The participants were from 3 
different states with a mean age of 78.7 (SD ± 8.0), a gender majority of female 
(83.4%), and most were in at least good health (85.6%). After the completion of 
Stepping On participants' self report of being mostly or very satisfied with their 
physical activity level and confidence that a fall could be avoided increased 
significantly, along with a 56% increase in self-report of excellent or very good. 
Participants' TUG scores also significantly decreased by an average of 2.1 seconds 
(SD ± 3.1) with the greatest change in score among the participants with the highest 
risk of faIling. Based on the results of this study, Stepping On continues to reduce 
fall risk and provides positive benefits in community-dwelling participants. 
The purpose of this study is to measure pre- and post-program fall risk, and 
whether there was an improvement in fall risk after completion of Stepping On. 
Research questions to consider are 1) Does static balance measured by the FSBT 
improve with the Stepping On program Week 1 to Week 7? 2) Does fall risk 
measured by the FSBT correlate with fall risk identified by the CDC Fall Risk 
Checklist? 3) Does static balance measured by the FSBT correlate with past medical 
history? 4) Does self-perceived balance, confidence, and physical activity level 





Participants of this study were individuals enrolled in the Stepping On 
program that voluntarily chose to be in this study. The Institutional Review Board 
(IRB) of University of North Dakota gave approval of the Physical Therapy 
Department to distribute surveys and perform balance assessments on participants 
who volunteered from the local Stepping On Program. Each participant completed a 
consent form prior to participating in the study. See Appendix B for approved IRB 
protocol (#201209-047) and copy of consent forms. 
Subjects 
The study had 3 participants (2 female, 1 male) ages 81, 89, and 92 (mean 
age = 87.3 years). Each participant met the inclusion criteria: had a fall in the past 
year or has a fear of falling, walks independently (may use a cane indoors or out, or 
a walker for outdoor use only), is cognitively intact, lives in their own home or other 
independent living facility, and is able to speak conversational English.6 See Table 1 
for participant demographics and characteristics. 
Instrumentation 
Four Stage Balance Test 
The FSBT was used to assess participant standing balance. The FSBT consists 
of a progression of 4 balance positions that include narrow base (feet side by side), 
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T bl 1 P f' a e ar IClpant D h' emograp ICS an dCh t . . arac ensucs 
Subject #1 Subject #2 Subject #3 
Age 89 93 81 
Gender Female Male Female 
Fall History Yes,x2 Yes, x 1 Yes, x 5-6 
Past Medical History None Mild stroke w / Knee pain from 
L sided past car accident, 
weakness 20 balance/walking 
years prior difficulties 
Vision Impairments, Yes Yes - glass es Yes - glasses, L 
macular 
degeneration 
Self Rated Activity Level Minimally Minimally Minimally Active 
(Inactive/Min/Mod/Highly Active Active 
activel 
semi-tandem stance (instep of one foot next to big toe of other foot), tandem stance 
(heel to toe), and single leg stance.10 The foot positions can be viewed in Figure 1. 
The assessor may provide hand support initially so that an individual is able to 
( achieve each position if needed. Hand support is to be reduced by the assessor once 
the individual is comfortable in each position. Timing of each position begins once 
the individual has achieved the position and hand support is reduced if it was 
needed. Once one position is achieved for 10 seconds, the individual progresses to 
the next position, and continues in the same manner to progress through each 
position as able. Timing is stopped if an individual steps out of the position or 
touches the wall or other objects with their hands to catch themselves. If the 
individual does not reach 10 seconds they do not progress to the next position. If 
they are unable to hold tandem stance for 10 seconds they are at an increased risk 
for falling. See Appendix C for the FSBT directions and guidelines. 
Although there is limited research and normative data for the FSBT as a 







Figure 1. Four Stage Balance Test foot positions. 
leg stance. Based on the CDC, an older adult who cannot hold tandem stance with or 
without initial support for at least 10 seconds is at increased risk for falling.10 
Tandem stance for 10 seconds is also used as a subtest on an assessment similar to 
the FSBT called Frailty and Injuries: Cooperative Studies of Intervention (FICSIT-
4).11 The FICSIT -4 differs from the FSBT as when assessing tandem stance using the 
FICSIT-4 the individual must step into the position without initial support in order 
to achieve the highest subtest score of 4. Tandem stance is also included as a 
subtest in the Berg Balance Scale, in which the individual must achieve the stance 
without initial support and hold the position for 30 seconds to get the highest 
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subtest score of a 4.12 A time of 10 seconds without initial support is used for the 
highest subtest score of a 4 in single leg stance on the FICSIT -4 and Berg Balance 
Scale. The FICSIT-4 and Berg Balance Scale are both reliable and valid assessments. 
Springer et alB studied age normative data for single leg stance by assessing single 
leg stance in healthy adults ages 18 to 80+ years old. The study concluded that 
single leg stance times decrease as age increases in healthy adults. A study by 
Bobannon et aJ14 also found that in healthy adults, single leg stance times decrease 
as age increases. For the purpose of this study age normative data based on 
Springer et alB was used for single leg stance. The age normative data for single leg 
stance for healthy adults is as follows: mean of 32.1 seconds for 60-69 year olds, 
mean of 21.5 seconds for 70-79 year olds, and mean of 8.4 seconds for 80-99 year 
( olds. See Table 2 for gender specific age normative data. 
Ta bl e 2. Mean Single Leg Stance Times Base d A on 1ge an d d 13 Cen er. 
Age [years) Female [time in seconds) Male [time in seconds) 
60-69 30.4 33.8 
70-79 16.7 25.9 
80-89 10.6 8.7 
A study completed by Franchignoni et aIls analyzed the interrater and 
intraratter (test-retest) reliability oftandem stance, single leg stance, functional 
reach, and sit-to-stand test and their inter-correlations. Forty-five women ages 55-
75 (mean age 63+/-3) participated in this study. Tandem stance and single leg 
stance were tested with participant arms across their chest, barefoot, and without 
initial support. The interrater and intraratter reliability of all four tests were found 
to be good. The interrater value for tandem stance and single leg stance was 0.99, 
functional reach was 0.96-0.97, and sit-to-stand test was 0.98. The intraratter value 
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for tandem stance was 0.90-0.91, single leg stance was 0.76-0.77, functional reach 
was 0.86-0.88, and sit-to-stand test was 0.92-0.93. The results of each ofthese tests 
were compared to the participants' results on the Tinetti Balance Subscale. The 
Tinetti Balance Subscale is highly valid and widespread tool used to assess fall 
risk.16 The scores of each of the tests correlated with the Tinetti Balance Subscale, 
providing evidence that all four tests are valid in assessing fall risk.15 This study 
suggests that tandem stance and single leg stance are both reliable and valid in 
assessing fall risk. 
A study 117 participants (71 % female) completed by Hile et aJ17 suggests 
that there is clinical significance in the need for support versus no support when 
stepping into and stabilizing tandem stance. The study identified participants' 
performance on tandem stance as unable even with support, able only with support, 
and able without support. The participants' identified performance on tandem 
stance was then compared to individual primary outcomes of gait speed, TUG, and 
balance confidence. The study found that participants who needed initial support to 
achieve stability in tandem stance had slower gait speeds, slower TUG times, and 
lower balance confidence than participants who did not need initial support to step 
into tandem stance. Based on these results, the need for initial support to attain 
tandem stance may demonstrate meaningful deficits in balance-related mobility. 
Research completed by Goldberg et al18 analyzed the reliability and 
minimum detectable change (MDC) of the single leg stance in a geriatric population. 
Twenty-five adults ages 60-89 (mean age 72 ± 9.1) participated in this study. The 
study found that single leg stance has poor absolute reliability and that the MDC is 
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24.1 seconds. This suggests that single leg stance has poor sensitivity to detecting 
significant change in a clinical setting. This study, in regards to Franchignoni et al,15 
may suggest that the single leg stance is less reliable and useful in a clinical setting 
as the participants' age increases. According to age normative data by Springer et 
al13, the MDC will not be applicable to participant population ages 70 years and 
older as the MDC value is greater than the age normative data for 70-79 year olds 
(mean of 21.5 seconds) and 80-99 year olds (mean of8.4 seconds). Due to the MDC 
value, a greater hold time of 30 seconds would be more useful in identifying clinical 
change rather than using the time of 10 seconds suggested by the CDC in the FSBT 
when assessing individuals 69 years old and younger. This is indicated as the age 
normative data identified by Springer et al13 for 69 year olds and below is greater 
than 30 seconds. 
Fall Risk Checklist 
During Week I, each participant completed the CDC Fall Risk Checklist. The 
checklist includes 12 behavior questions regarding fall risk in which individuals 
answer yes or no. The first 2 questions are worth 2 points while the remaining 10 
questions are worth 1 point. A score of 4 points or higher (maximum score of 14) 
indicates that an individual may be at risk for falling.19 See Appendix C for the Fall 
Risk Checklist. 
Week 1 Stepping On Baseline Questionnaire 
Self-reported past medical history, history of falls, demographics, and 
characteristics were recorded Week 1 for all participants. Other past medical 
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history reported throughout the 7 Weeks of the program was noted by the Stepping 
On staff. See Appendix C for the Week 1 Stepping On Baseline Questionnaire. 
Week 7 Stepping On Survey 
During Week 7, all participants completed the survey based on self-report. 
The survey included questions about perceived improvement in balance and 
confidence, falls since the start of the Stepping On program, daily physical activity 
level, faithfulness of exercise completion, frequency and intensity of exercises 
performed, difficulties while performing the exercises, activity level prior to the 
Stepping On program, and community exercise groups other than the Stepping On 
program. See Appendix C for the Week 7 Stepping On Survey. 
Three Months After Stepping On Survey 
The participants will complete a survey during the planned 3 month follow 
up. The survey includes questions regarding self-reported improvement in balance 
and confidence, whether the Stepping On program has helped, falls since Stepping 
On Program completion, continued performance ofthe Stepping On Program 
exercises, and community exercise involvement since the Program. See Appendix C 
for the 3 Months After Stepping On Survey. 
Procedure 
Each participant signed the consent form prior to partaking in assessments. 
In addition to the assessment ofthe FSBT, other pre-program assessments and 
surveys were used for a comprehensive balance assessment and included the 
30secSTS, TUG, Activities-specific Balance Confidence (ABC), Week 1 Stepping On 
Baseline Questionnaire, and the CDC Fall Risk Checklist. During the last session the 
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post-program assessments and surveys included a Stepping On Exit Survey, Week 7 
Stepping On Survey, ABC, 30secSTS, TUG, and the FSBT. Each assessment was 
completed in a random order during Week 1 and Week 7. FSBT procedures were 
practiced during instrumentation class prior to completing study assessments. A 
follow up was planned for 3 months following the completion of the Stepping On 
program in which the 3 Months After Stepping On Survey would be administered. 
For the purpose of this study, the FSBT was modified based on the above 
research. To decrease the ceiling effect, each position was to be held 30 seconds 
maximum rather than 10 seconds maximum. For time efficiency, tandem stance 
was tested first. If tandem stance was held greater than 10 seconds successfully 
then the individual progressed to single leg stance. If tandem stance was not 
achieved successfully for 10 seconds then the individual was regressed to semi-
tandem stance. Further regression to narrow base occurred if semi tandem stance 
was not successfully achieved for 10 seconds. Whether the participant needed 
initial support or no support was recorded due to the significance of support in 
relation to fall risk. Beside the above modifications, all directions and guidelines are 
from the CDC.I0 
Each position was described and demonstrated for the participants. The 
participants wore gait belts with a chair in front of them for safety and were tested 
in a corner with their back facing the wall but not touching. The participants wore 
their comfortable "everyday" shoes. The instructions to each participant was as 
follows: ''I'm going to show you one position. Try to stand in the position for 30 
seconds. You can hold your arms out or move your body to help keep your balance 
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but don't move your feet. Hold this position until I tell you to stop. For each stage I 
will say 'Ready, begin' and begin timing. After 30 seconds I will say 'Stop'." For 
tandem stance and semi-tandem stance the participants were given the opportunity 
to trial which foot forward they would like to be tested on and for single leg stance 
which foot they would like to be tested on. The foot of choice was recorded to 
ensure the same foot would be used for assessment pre- and post-program 
completion. Participants were encouraged to step into each position without 
support but were provided support by the hand of the assessor if needed. Timing 
began immediately when the participant was standing independent in position. 
Time was stopped if the participant needed to step out of the position, touched the 
wall or other objects with their hands to catch themselves, or achieved 30 seconds 
in the position. 
Data Analysis 
Percent change in tandem stance and single leg stance times from Week 1 to 
Week 7 will be reported. Whether or not falls risk was identified or if initial support 
was used for each stance Week 1 and Week 7 will also be reported. The score on the 
CDC Fall Risk Checklist will be compared to the score on the FSBT identifying 
whether a fall risk was present. Past medical history will be compared to the score 
on the FSBT and whether significant history of falls or comorbidities indicates 
identified fall risk. Change in self-perceived balance, confidence, and activity level 
based on the Week 1 Stepping On Baseline Questionnaire and Week 7 Stepping On 
Survey will be reported. The results of the other tests including the ABC, 30secSTS, 




All 3 participants completed pre-program assessments and surveys including 
the Week 1 Stepping On Baseline Questionnaire, CDC Fall Risk Checklist, ABC, 
30secSTS, TUG, and FSBT during Week 1. After the first week, one participant 
dropped out of Stepping On program due to concerns with completing the exercises 
due to knee pain from a past car accident. The remaining two participants (1 female 
and 1 male, mean age = 91 years) attended all 7 weeks and reported exceptional 
adherence to their home exercise program. During Week 7, the remaining two 
participants completed post-program assessments and surveys including the 
Stepping On Exit Survey, Week 7 Stepping On Survey, ABC, 30secSTS, TUG, and 
FSBT. The pre- and post-program results of the FSBT for the participants can be 
viewed in Table 3. 
Four Stage Balance Test 
Subject 1 completed the FSBT individual stage of tandem stance Week 1 for 
24.54 seconds and Week 7 for 30 seconds indicating an improvement of 5.46 
seconds and 22% increase in time. These times indicate no increased fall risk in 
reference to normative data. Subject 1 completed the FSBT individual stage of 
single leg stance Week 1 for 4.41 seconds and Week 7 for 6.16 seconds indicating an 
improvement of 1.75 seconds and 40% increase in time. These times indicate 
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Table 3. Four Stage Balance Test Results. "Bolded scores indicate fall risk based on 
. d f d did f II normative ata or tan em stance an age re ate norms or single eg stance. 
Single Leg Stance Tandem Stance Semi-Tandem Stance 
FSBT Weeki Week 7 Weeki Week 7 Weeki Week 7 
Subject 1 (R) 4.41 (R) 6.16 (R) 24.54 (R) 30 sec NjA NjA 
sec sec secwjout wjout 
wjout wjout support support 
support support 
Subject 2 (L) 3.90 Unable (L) 12.66 (L) 6.91 (L) 30 sec (L) 30 sec 
secwj sec secwj wjout wjout 
initial wjinitial initial support support 
support support support 








increased fall risk in reference to age and gender related norms. Subject 1 
completed both Week 1 and Week 7 assessments without support for all positions. 
Subject 2 completed the FSBT individual stage of tandem stance Week 1 for 
12.66 seconds and Week 7 for 6.91 seconds indicating a decrease in performance of 
5.75 seconds and 45% decrease in time. FSBT tandem stance results from Week 1 
indicate no fall risk, while results from Week 7 indicate an increased fall risk in 
reference to normative data. Subject 2 completed single leg stance Week 1 for 3.90 
seconds and was unable to complete the stance (0 seconds) Week 7 indicating a 
decrease in performance of 3.90 seconds and 100% decrease in time. FSBT single 
leg stance results from Week 1 and Week 7 indicate an increased fall risk in 
reference to age and gender normative data. Subject 2 had difficulty completing 
tandem stance during the home exercise program in which a modified tandem 
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stance was practiced instead (heel of front foot lined up with toe of back foot with 
increased distance between feet to increase base of support). Modified tandem was 
tested during Week 7 only and was completed for 11.09 seconds. Semi-tandem 
stance was performed Week 1 and Week 7 and was completed for 30 seconds both 
weeks. Subject 2 completed both Week 1 and Week 7 assessments with initial 
support for all positions except semi-tandem stance. 
Subject 3 completed the tandem stance Week 1 with initial support for 13.40 
seconds indicating no increased fall risk as shown in reference to normative data. 
Subject 3 completed single leg stance with support for 3.10 seconds indicating fall 
risk in reference to the age and gender related norms. Subject 3 did not complete 
the Stepping On program due to previous knee pain. 
Fall Risk Checklist 
All three participants scored 4 points or higher indicating a risk of falling. 
See Table 4 for each Subject's score and detailed responses. When comparing the 
fall risk results on the CDC Fall Risk Checklist to the results found with the FSBT 
Week 1 they are dissimilar as all participants resulted in no fall risk in reference to 
the normative data provided for the FSBT for the tandem stance stage. Week 7 
FSBT results of Subject 2 reflect results found with the Fall Risk Checklist, as fall risk 
was identified with tandem stance. Week 7 FSBT results of Subject 1 did not reflect 
results found with the Fall Risk Checklist, as fall risk was not identified with tandem 
stance. When comparing the fall risk results from the Fall Risk Checklist to the 
results found Week 1 and Week 7 with the FSBT individual stage of single leg stance 
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Table 4 Fall Risk Checklist Results 
Subject #1 Subject #2 Subject #3 
I have fallen in the past year. (2 points) Yes, x 2 Yes, x 1 Yes, x 5-6 
I use or have been advised to use a cane No No Yes, notat 
or walker to get around safely. (2 home 
points) 
Sometimes I feel unsteady when I am No No Yes 
walking. (1 p_oint) 
I steady myself by holding onto No No No 
furniture when walking at home. (1 
point) 
I am worried about falling. [1 point) No No Yes 
I need to push with my hands to stand No No Yes 
up from a chair. [1 point) 
I have some troubles stepping up onto a Yes No Yes 
curb. [1 point) 
I often have to rush to the toilet. (1 Yes Yes Yes 
point) 
I have lost some feeling in my feet. (1 No Yes No 
point) 
I take medicine that sometimes makes No Yes, 6 types When on 
me feel light-headed or more tired than ofmeds antibiotic, 3 
( usual. [1 point) medstaken 
I take medicine to help me sleep or Yes Yes No 
improve my mood. [1 point) 
I often feel sad or depressed. [1 point) No No Yes 
Total 5 6 11 
the results are similar, as each participant demonstrated increased fall risk in 
reference to age and gender related normative data. 
Week 1 Stepping On Baseline Questionnaire 
Subject 1 had a history of 1 fall and a non-specified vision impairment. 
Subject 1 had increased fall risk identified with Week 1 and Week 7 single leg 
stance, but no increased fall risk was identified with Week 1 and Week 7 tandem 
stance. Subject 2 had a history of 1 fall, a mild stroke 20 years prior with left sided 
weakness, present loss of sensation in both feet due to trench foot, and glasses for 
vision impairment. Subject 2 had increased fall risk identified with Week 1 and 
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Week 7 single leg stance and Week 7 tandem stance, but no increased fall risk was 
identified with week 1 tandem stance. Subject 3 had history of 5-6 falls, knee pain 
from a past car accident, macular degeneration of left eye, glasses for vision 
impairment, and balance and walking difficulties. Subject 3 had increased fall risk 
identified with Week 1 tandem stance without initial support and single leg stance, 
and no increased fall risk identified with Week 1 tandem stance with initial support. 
When comparing significant past medical history to the results found Week 1 and 
Week 7 with the FSBT individual stage of single leg stance the results reflect 
similarities, as each participant demonstrated increased fall risk in reference to age 
and gender related normative data. Fall risk identified by significant past medical 
history inconsistently correlated with fall risk identified with tandem stance results. 
Week 7 Stepping On Surve)!: 
Subject 1 reported that self-perceived balance improved and confidence 
stayed the same after completion of Stepping On. Subject 2 reported that self-
perceived balance and confidence stayed the same after completion of Stepping On. 
Subject 1 and Subject 2 reported an improvement in physical activity level from 
minimally active using the Week 1 Stepping On Baseline Questionnaire to 
moderately active using the Week 7 Stepping On Survey. Subject 1 and Subject 2 
also reported that no falls occurred since the start of Stepping On and that the 





The purpose of this study is to find whether participant static balance 
measured by the FSBT improved with the Stepping On program Week 1 to Week 7. 
Subject 1 had improved times between Week 1 to Week 7 for both tandem stance 
and single leg stance demonstrating a 22% increase in tandem stance time and a 
40% increase in single leg stance time. Subject 2 had decreased times Week 1 to 
Week 7 demonstrating a 45% decrease in tandem stance time and a 100% decrease 
in single leg stance time. These results indicate that FSBT scores improve in 1 of 2 
individuals with the Stepping On program Week 1 to Week 7. 
One probable reason that Subject 2 did not show improvements in FSBT 
times may be attributed to older age. Past research that demonstrated the 
effectiveness of Stepping On in fall prevention through functional testing had a 
much younger participant mean age (78 years old) than the mean age in this study 
(87 years old).3.s Research that found the reliability and validity of tandem stance 
and single leg stance to be good also had a much younger participant mean age (63 
years old) than in this study.iS Research that found that the single leg stance has 
poor absolute reliability and poor sensitivity in a clinical setting had a participant 
mean age (72 years old) older and closer in age to this study. is This indicates that 
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as participant age increases the reliability and sensitivity to functional change using 
single leg stance may decrease in a clinical setting. 
Another probable reason that subject 2 did not show improvements in FSBT 
times might be attributed to the short duration between Week 1 and Week 7 
assessments. A fall prevention program called the Otago Exercise Program uses 
solely exercise for fall prevention.8 The exercises implemented in this program are 
similar to the Stepping On exercises. Research provided by the Otago Exercise 
Program indicates that the program is effective in individuals with fall risk through 
assessments one year after starting the program. The program was especially 
effective in reducing fall risk in participants 80 years and older. A study by 
Sherrington et aFo found that 50 hours of exercise and balance training must be 
/ 
'I 
completed in order for improved balance. The minimum effective dose of exercise 
was found to be 2 times a week for 25 weeks or 4 to 5 times a week for 12 weeks. 
This indicates that a duration of 7 weeks is not adequate time for the participants of 
Stepping On to demonstrate improved balance even with faithfulness in completing 
the exercises. 
Subject 2 also had a significant past medical history including a stroke and 
decreased sensation in both feet. This may have also contributed to why Subject 2 
did not show improvements in FSBT times. Subject 1 did not have a past medical 
history as extensive as Subject 2, and may contribute to why Subject 2 did show 
improvements in FSBT times. 
Other purposes of this study are to identify whether fall risk measured by the 
FSBT correlates with fall risk identified by the CDC Fall Risk Checklist and 
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participant past medical history. Fall risk identified with the individual stage of 
tandem stance was inconsistent in identifying fall risk found with the Fall Risk 
Checklist and participant past medical history. Based on research by Hile et alp the 
inconsistency may be due to the allowance of initial hand support during the FSBT 
when stepping into the positions, as initial hand support has been positively 
correlated to decreased performance on the TUG, decreased gait speeds, and 
decreased balance confidence. The FICSIT -4 and Berg Balance Scale are also valid 
and reliable measures of balance and both do not allow initial hand support when 
stepping into tandem stance in order to receive the highest subtest score of 4,11.12 
The allowance of initial hand support when using the FSBT may permit fall risk to 
not be accurately accounted for or recognized. Another reason there was an 
inconsistency may be due to the normative data set by the CDC for the FSBT. 
According to the CDC, an older adult who cannot hold tandem stance for 10 seconds 
is at an increased for falls.1o This time may be inaccurate as it may be dependent on 
an individual's actual age and gender rather than the broad category of "older 
adult". Fall risk identified with the individual stage of single leg stance was 
consistent in identifying fall risk found with the Fall Risk Checklist and participant 
past medical history. This may be due to utilizing age and gender normative data by 
Springer et al13 to identify fall risk rather than the FSBT set time of 10 seconds. 
Within the FSBT, single leg stance may be more valid in identifying falls risk using 
age and gender normative data than tandem stance in this study when comparing 
identified falls risk to falls risk identified with the Fall Risk Checklist and participant 
past medical history. 
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The last purpose of this study was to assess whether participants' self-
perceived balance, confidence, and physical activity level improved following the 
completion of Stepping On. Subject 1 reported an improvement in self-perceived 
balance while Subject 2 reported that it stayed the same. Subject 2 had difficulty 
with some of the balance exercises and had a more significant past medical history 
including a stroke and decreased sensation in both feet, which may attribute to the 
report of balance remaining the same. Subject 1 and Subject 2 reported that their 
confidence remained the same from Week 1 to Week 7. Subject 1 and Subject 2 both 
reported an increase in self-perceived physical activity level from minimally active 
to moderately active. This improvement may be attributed to both Subjects' 
faithfulness in completing their exercises. 
Limitations to this study include the small sample size (n=2), the average age 
of the participants (87 years old), and the short duration between pre- and post-
program assessments (7 weeks). Typical Stepping On classes include larger class 
sizes of about 12 to 14 participants, in which more data would be available to be 
collected. Since the mean age of the participants was older, improvements in 
balance may be harder to achieve and take longer than in a younger population. The 
short duration of 7 weeks between Week 1 and Week 7 FSBT assessments may not 
give the participants adequate time to show improvements in balance even when 
the participants are faithful in completing their exercises. 
Recommendation for future research is to conduct functional assessments 
including the FSBT at the 3 month follow up in order to give participants time to 
show improvement in balance. Suggested research for future studies on fall 
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prevention includes additional research on falls risk associated with tandem stance. 
Age normative data for tandem stance in healthy adults should be identified and the 
fall risk associated with initial support needed for stabilization in tandem stance 
should also be tested. In addition, research on the reliably, validity, and age 






Static balance measured by the FSBT improved in 1 of 2 individuals with the 
Stepping On program Week 1 to Week 7. In order to conclude that static balance 
measured by the FSBT improves with the Stepping On program, a longer duration of 
study may need to be conducted, greater than one balance assessment may need to 
be used, or a different balance assessment may need to be used. Fall risk identified 
by the FSBT individual stage of tandem stance did not consistently correlate with 
fall risk identified with the Fall Risk Checklist and past medical history. Fall risk 
identified by the FSBT individual stage of single leg stance did consistently correlate 
with fall risk identified with the Fall Risk Checklist and past medical history when 
age and gender normative data was used. This indicates that single leg stance was 
more valid in identifying fall risk than tandem stance. Self-perceived balance 
improved in 1 of 2 participants, confidence remained the same for both participants, 
and activity level improved in both participants. Both participants reported no 
incidents of falls from Week 1 to Week 7. Overall, the clinical significance ofthis 
study suggests that the FSBT as a whole may not be the best to use in identifying fall 
risk with the current test procedure and normative data. It is important to keep in 
mind that factors such as the small sample size, participant age, and participant past 
medical history may have influenced the results of this study. 
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APPENDIX A 
Stepping On Exercises 
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Exercises at a glance 
BALANCE EXERCISES 
For more specific instructions on advancing each 
exercise, refer back to the manual. 
Sit-to-stand 




For more specific instructions on advancing each 
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Four Stage Balance Test 
CDC Fall Risk Checklist 
Week 1 Stepping On Baseline Questionnaire 
Week 7 Stepping On Survey 
3 Months After Stepping On Survey 
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· Patient: Date: Time: 
The 4-Stage Balance Test 
Purpose: To assess static balance 
Equipment: A stopwatch 
AM/PM 
Directions: There are four progressively more challenging 
positions. Patients should not use an assistive device (cane or 
walker) and keep their eyes open. 
Describe and demonstrate each position. Stand next to the patient, 
hold his/her arm and help them assume the correct foot position. 
When the patient is steady, let go, but remain ready to catch the 
patient if he/she should lose their balance. 
If the patient can hold a position for 10 seconds without moving 
his/her feet or needing support, go on to the next position. 
If not, stop the test. 
Instructions to the patient: I'm going to show you four positions. 
Try to stand in each position for 10 seconds. You can hold your 
arms out or move your body to help keep your balance but 
don't move your feet. Hold this position until I tell you to stop. 
For each stage, say "Ready, begin" and begin timing. 
After 10 seconds, say "Stop." 
See next page for detailed patient instructions and 
illustrations of the four positions. 
For relevant articles, go to: www.ccic.gov/injl.lry/STEADI 
Centers for Disease 
Control and Prevention 
National Center for Injury 
Prevention and Control 
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1. Stand with your feet side by side. 
2. Place the instep of one foot so it is 
touching the big toe of the other foot. 
3. Place one foot in front of the other, 
heel touching toe. 
4. Stand on one foot. 
Time: ____ seconds 
Time: ____ seconds 
Time: ____ seconds 
Time: ____ seconds 
An older adult who cannot hold the tandem stance for at least 10 seconds 




Stepping On - Week 1 
Fall Risk Checklist (CDC) 
Name ________ ~ ______________ _ Age Date _____ _ 
Please Circle "Yes" or "No" for each statement below. ( ) indicates # of points. 
« 
Yes (2) or No (0) I have fallen in the past year. If yes, how many times? ____ _ 
Yes (2) or No (0) I use or have been advised to use a cane or walker to get 
around safely. 
*If yes, what assistive device do you use most'often? 
Yes (1) or No (0) Sometimes I feel unsteady when I am walking. 
Yes (1) or No (0) I steady myself by holding onto furniture when walking at 
home. 
Yes (1) or No (0) I am worried about falling. 
Yes (1) or No (0) I need to push with my hands to stand up from a chair. 
Yes (1) or No (0) I have some trouble stepping up onto a curb. 
Yes (1) or No (0) I often have to rush to the toilet. 
Yes (1) or No (0) I have lost some feeling in my feet. 
Yes (1) or No (0) I take medicine that sometimes makes me feel light-headed or 
more tired than usual. 
*How many prescription medicines do you take per day? __ 
Yes (1) or No (0) I take medicine to help me sleep or improve.my mood. 
Yes (1) or No (0) I often feel sad or depressed. 
TOTAL __ _ Add up the number of pOints for each "yes" answer. !fyou 
scored 4 points or more, you may be at risk for falling. 
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Yes or No 
Yes or No 
Yes or No 
Yes or No 
Yes or No 
Stepping On Baseline Questionnaire - Week 1 
Do you have any vision impairments? (glasses, macular 
degeneration, glaucoma, etc.) 
*Ifyes, what kind? 
Have you had any surgeries in the last year? (hip, knee, etc.) 
*Ifyes, what kind? 
Have you had any major health issues in the past year? 
*If yes, briefly describe. 
Do you have difficulty with walking or balance? 
Do you exercise regularly (3x/week or more)? 
*If yes, what type of exercise & how often do you perform it? 
*How would you rate your level of physical activity on a typical day? (circle one) 
Inactive Minimally Active Moderately Active Highly Active 
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Date ___ _ Name _________ __ 
Stepping On Survey - Week 7 
1. Do you feel your balance and confidence have improved while performing daily 
activities as a result of participating in the Stepping On Program? 
Balance Yes No 
Confidence Yes No 
If yes, what information helped you the most? 
2. A fall is any event that led to an unplanned, unexpected contact with a supporting 
surface such as the floor. Have you fallen since starting the Stepping On Program? 
Yes No ___ If yes, how many falls since the program began: __ _ 
Describe the cause offall{s) and any injuries that occurred: 
3. How would you rate your present level of daily physical activity? (circle one) 
Inactive/Low Moderate High 
If your physical activity is limited, what do you think is the major reason? 
4. Have you performed the Stepping On exercises faithfully? 
Yes_No_ 
If.!JQ, what has kept you from performing the exercises as per the recommended 
amount oftimes? 
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If yes, record on the chart below how often each week you perform the Stepping On 
exercises, the number of repetitions you do of each exercise, and the amount of weight 
you use with the strength exercises? 
Balance Exercises: 











5. Do you have any difficulties performing the above exercises? 
Yes No __ _ If yes, describe what difficulties you are having? 
6. Had you been actively exercising at home prior to the Stepping On program? 
Yes No Ifill. what type of exercise did this include? 
How frequently do you perform these? ____ _ 
7. Do you participate in community exercise groups (other than Stepping On program)? 
Yes No If yes, what group and/ortype of exercise? 
How often do you attend? ___ _ 
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Date ___ _ 10# ____ _ 
Stepping On Survey- 3 months after 
1. Do you feel your balance and confidence have improved while performing daily 
activities as a result of participating in the Stepping On Program? 
Balance Yes_ No_ 
Confidence Yes_ No_ If~ what strategies have helped you? 
2. Do you feel that the Stepping On Program has helped you? 
Yes_ No_ If yes, how has it helped you? 
3. Have you had any falls since completing the Stepping On Program? 
Yes_ No_ If ~ how many falls: __ _ 
What was the cause(s) of the fall(s)? 
4. How often do you perform the Stepping On exercises usually? (Circle below) 
Strength: ;::3x/week 2x/week lx/week < than lx/week Not at all 
Balance: ;::3x/week 2x/week lx/week < than lx/week Not at all 
If you have not been doing the exercises regularly, what has kept you from doing so? 
5. Have you joined or continued any community exercise groups since the Program? 
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